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Bn6nnorpact)Hfl , | , OnucaHne;^ | OopMyjia | PiicyHKn j 

NQ2044371. PecfrepaT 

Mcnorib30BaHne: ra30>KMflKOCTHbie xnMnnecKne mctomhmkh toks 
aBTOHOMHbix CMCTeM sHepronwTaHHH c orpaHMHeHHbiM o6cny>KMBaHneM. 

CyLUHOCTb H306peTeHM5R! yCTpOMCTBO COflep>KHT ra30flMC|)CjDy3HOHHblM 

no/iOKHTeribHbiui aneKTpofl, BbinonHeHHbiM M3 yrrm c 
rnflpocf)o6M3MpoBaHHbiM 3anopHbiM c/ioeM, MeTannnHecKMii 
OTpMLiaTenbHbifi a/ieiapofl c KaTariM3aTopoM f Bbi6paHHbiM H3 rpynnbi, 
BKJiK>HaK)unei?i nnaTHHy, nannaflnw, poAHfi, 30jioto, cepe6po, HMKe/ib, b 
oco6eHHOCTM HHKe/ib PeHea, m TonnuiBHO-3JieKTponi/iTHyK) CMecb, Mac. 
rnnqepnH 15 40; BOfla 30 50 n ruflpoKCMfl Kani/m 30 45. 3tot hctohhwk 
TOKanMeeT noBbiujeHHbie yaenbHbie aneKTpuMecKne xapaKTepucTMKH b 
flnana30He TeMnepaTyp ot -30 flo +80°C. 1 3.n. cJd-jibi, 2 nn. 

EPMiiliMli WMmMM jSHiil ImmM 
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dp. 1 H3 6 



EHHOH 



npeAbiAyLM^^ AOKyMeHT | 
5H6fiHorpacfrkm j Pe^epaT | ; OopMyna | PMcyhKH"*-| 

N22044371. OniicaHMe 

M3o6peTeHne othochtch k aneicrpoTexHUKe n MO>KeT 6biTb ncnonb30BaHO 
npn npon3BOflCTBe xuiMnnecKHX hctohhmkob TOKa (XMT) c >kwakwmh 
aHOflHbiMM peareHTaMM. 

M3BecTeH ra30>KMflK0CTHbiM XMT, coflep>Kau4iiM yronbHbM 

nnaTMHMpOBaHHbIM B03flyLUHblM SJieKTpOA, TOnJlMBHbm SJieKTpOfl M 

TonnnBHO-sneKTponnTHyK) CMecb, cocTOflLqyK) H3 6H pacTBopa cepHOM 
KucnoTbi n MeTaHona. HeflOCTaTKOM yKa3aHHoro XHT HBrmeTCfl HannMne 

KOpp03MOHHO-aKTMBHOrO KHCJIOTHOrO 3/ieKTpO/lHTa H OrpaHUHeHHblM 

TeMnepaTypHbiii flnana30H pa6oTbi n3-3a BbicoKofi JieTyMecTM MeTaHona 

: 

[1] 

M3 H3B6CTHblX yCTpOMCTB Han6onee 6/1H3KMM no COBOKynHOCTH 

cyiAecTBeHHbix npn3HaKOB asnneTcn ra30>KMflKOCTHbM XMT, 
coflep>KaLMMi?i nopi/iCTbiii MeTan/iMHecKUM nono>KHTejibHbiM a/ieicrpoA, 
OTp nqaiejib HbiM MeTanjinnecKUM aneicrpoA noKpbiTbiM cnoeM 
ujepoxoBaToro nnaTMHupoBaHHoro miKe/ia, m CMecb menoHH c >kmakmm 
TonnnBOM, b KanecTBe KOToporo MoryT ncnonb30BaTbCfl MeTaHon, 
cjDopManbAernA v\ rnApa3MH [2] HeAOCTaTKOM AaHHoro 3MT nsnnejca 
HecTa6nnbH0CTb aneKTpuHecKnx xapaKTepucTMK M3-3a OTpaBJieHi/m 
nono>KMTenbHoro aneicrpoAa npoAyKTaiyin peaKqun. KpoMe Toro, k 
HeAOCTaTKaM yKa3aHHoro XMT mo>kho othgcth TOKCMHHocTb 
ncnonb3yeMoro TonnnBa. 

l_|e/ibK) n3o6peTeHH5q HBrmeTCH C03AaHne ra30>KHAKOCTHoro XMT, 
o6/iaAaK)U4ero ynyMLueHHbiMH 3JieKTpnHecKHMn xapaKTepHCTHKaMH n 
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dp. 2 H3 6 




pacLUMpeTWbiMn c|3yHKL4HOHa/ibHbiMM bosmokhocthIvim b wacTM flnana30Ha 
pa6onnx TeivinepaTyp. 

L4enb flocTuraeTCfl TeM, hto b ra30>KMflKOCTHOM XMT, coflepwameM 

nOJIOKHTe/lbHblM ra30AHCf)C|)y3MOHHblM M >KHflK0CTH bl V\ MeTa/lJlUIHeCKHM 

aneKTpofl c KaTann3aTopoM m Ton/iMBHo-sneKTponnTHyK) CMecb, b 
KanecTBe nono>KHTenbHoro aneicrpofla ncnonb3yeTCH yronbHbiii aneicrpoA 
c rnflpo4)o6n3npoBaHHbiM 3anopHbiM cnoeM, b KanecTBe KaTann3aTopa 
>KMflKOCTHoro OTpwqaTenbHoro aneiorpofla ncnonb3yeTCfl MeTann, 
Bbi6paHHbM M3 rpynnbi, coflepwamefi nnaTHHy, nannaAMii, poflnw, 
HMKerib, 30/ioto n cepe6po, a b KanecTBe TonnMBHO-ajieKTponnTHoii 
CMecii Mcno/ib3yeTCfl CMecb rnnLtepnHa, BOflbi n ruflpooKucw Kanum ripn 
cneflyjOLneM cooTHOLuem/M KOMnoHeHTOB, Mac. rnnqepnH 15-40 Bofla 
30-50 

riiflpooKMCb Kannfl 30-45 

flpn 3tom MeTa/innHecKMii KaTariM3aTop ncnonb3yeTCfl b &v\f\e MeTanna 



HoBbiM b 3aflB/ifleMOM XMT HBrmeTCfl ncnonb30BaHne yro/ibHoro 
sneKTpofla c ™flpo<£o6n3npoBaHHbiM cnoeM, MeTanrwHecKoro 
3neKTpofla c KaTann3aTopoM-MeTariJiOM PeHea H3 rpynnw, coflepwametr 
nnaTMHy, nannaflw/i, poawm, HMKenb, 30jioto h cepe6po, b coneTaHHH c 
mMMepMHOBO-u4ejioMHoi?i cMecbfo, npM coAep>KaHnu komi"ioh6htob, Mac. 
muLiepnH 15-40; BOfla 30-50 u ruflpooKMCb Karin^ 30-45. 

CpaBHMTenbHbiM aHann3 c npoTOTMnoM noKa3an, hto npeflno>KeHHoe 
TexHunecKoe pewem/ie o6naflaeT HannHneM HOBbix cocTaBrmromiix 
(sjieicrpoflbi, TonnnBHO-aneKTponnTHafl CMecb). TaKUM o6pa30M t 
3a^BJifieMbiM XMT cooTBeTCTByeT Kpurrepi/iK) u3o6peTeHHfl "HOBH3Ha". 
CpaBHeHne 3a*BrmeMoro peujeHH* c ApyruMM TexHunecKHMM 
petueHMflMH noKa3biBaeT, hto caMM no ce6e cocTaBrmtOLHne H3BecTHbi. 



Peine*. 
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) *. PoccHHCKne naTeHTbi: TexcT aoKyMCHTa Grp. 3 H3 6 




ra30flH($)4)y3MOHHbii!i yronbHbiPi h wnflKOCTHbiti MeTannnMecKne 
3JieKTpoflbi ncnonb3yK)TCfl b flpyrux sneicrpoxHMUHecKHX CHcrreiviax, 
HanpuMep b B03flyujHO-LinHKOBOM (3neKTpoxMMHMecKa5R aHepreTMKa. Ill 
BcecoK>3Hafl HayHHaa KOH<£epeHLU/ifl. M. 1989, c.29), u >kmakocthom 
TonnnBHOM 3/ieMeHTe (Ton/iMBHbie 3/ieivieHTbi. / HeKOTopbie Bonpocbi 
HayKM n Teopnn. M. HayKa, 1964, c.148). OflHaKO ncno/ib30BaHMe i/ix b 
3aflB/ifleMOM sneicrpoxuMMMecKOM cwcTeivie npuiBOflUT k ynyHLusHWO 

OJieKTpMHeCKMX XapaKTepMCTMK M paCLUHpeHHK) CfDyHKMMOHailbHblX 
B03MOKH0CT6M, HTO n03BOJlHeT CAeJiaTb BblBOfl O COOTBeTCTBUM 

KpnTepnK) n n3o6peTaTenbCKHM ypoBeHb". 

flocTumyTbM TexHunecKnw pe3yribTaT mo>kst 6biTb oSecneneH nuLUb 
Bcefi coBOKynHOdbK) cyu4ecTBeHHbix npn3HaKOB m He nsnnerca 
pe3yribTaTOM npocToro cyMMnpoBaHna cbomctb OTflenbHbix n3BecTHbix 
npn3HaKOB, nocKonbKy He npoflB/ifleTCfl npn ncnonb30BaHnn riK)6oro 1/13 
hmx b OTfleribHOCTH b M3BecTHbix peweHHflx. 

Ha cj)nr.1 cxeMaTMMHO noKa3aH npeflnaraeMbiM XMT; Ha cfrnr.2 

npeflCTaBneHa pa3paflHafl xapaKTepucTMKa XMT npn TOKel mA/cm 2 b 
cpaBHeHMM c npoTOTunoM. | 

XMT npeflCTaBJi^eT co6om Kopnyc 1 "KapMaHHoro Tuna" c B03flywHbiMH 
sjieKrpoflaMM 2, c tokootboaom 3, 3anp/iHeHHbiM TonnnBHO- 
sneicrponnTHOM CMecbto 4. BHyTpn Kopnyca pa3MeLLjaeTCfl 
OTpuLiaTenbHbtM wuiflKocTHbiui sneKTpofl 5 c tokootboaom 6. flpn pa6oTe 
XMT Ha aHOfle nponcxoflUT B3anMOflePicTBMe rnnLiepnHa c 
ruApoKcuribHbiMM noHaivin c o6pa30BaHweM BOflbi n a/ibflernflOB m 
ocBo6o>KfleHMeM sneKTpoHOB, a Ha KaTOfle noHH3npoBaHHbii?i Kucnopofl, 
B3anMOflePiCTByfl c boaom, o6pa3yeT rMflpoKCunbHbie rpynnbi, KOTopbie 
AMctDc^yHflMpyjoT k aHOfly. ToKOo6pa3yK>u4afl peaKLji/ifl wvieeT bha: 

aHOfl C 3 H 5 (OH) 3 + 30H" _^ C 3 H 5 0 3 + 3H 2 0 + 3e" 
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• PoccHHCKHe naTeHTbi: TeKCT zioKyMeHTa 



dp. 4 H3 6 



KaTOfl 1 ,50 2 + 1 ,5H 2 O + 3e" 30H 



06pa3yK>Lnaacfl b pe3yjibTaTe peaKqun BOfla HaKan/iHBaeTca b 



aneKTponnTe, Bbi3biBa« ero pa3baBJieHne. 



Bbi6op coAep>KaHMfl ruflpooKucn Karma 30-45 Mac. n BOflbi 30-50 Mac. 
onpefle/ifleTCfl, c oahom CTopoHbi, npeflenoM pacTBopuMOCTM KOH npw 
HopMaxibHoii TeMnepaType, c APyrotf CTopoHbi, TeM, htoSw o6ecneHHTb 
AJinTe/ibHyK) pa6oTocnoco6HOCTb n npu stom b KOHLje pa3p^Aa 
KOHueHTpauMfl aneKTponnTa M3-3a pa36aBJieHna He Aon>KHa BbixoAMTb 3a 
hm>khhm pa6oHHM npeAeii. Hm>khmm npeAen coAepwgHHH rnnuepnHa b 
TonnnBHo-3/ieKTpoxiMTHOM CMecu onpeAexifleTC^ BpeMeHeM pa6oTbi u 
hm>khmm pa6oMMM npeAenoM KOHMeHTpaMnn aneicrporiMTa. BepxHuii 
npeAen orpaHMHUBaeTCfl npe3MepHOM BH3KOCTbK) CMecH, 3aTpyAHflK>meii 
AncfDcf>y3MOHHbie npoueccbi b XHT h orpaHWMWBatOLneii ero 
aneKTpuHecKne xapaKTepwcTHKH. 

Mcnonb30BaHne Ha nonoKHTe/ibHOM aneicrpoAe yronbHoro aneicrpoAa c 
rnApo0o6M3npoBaHHbiM 3anopHbiM cnoeM o6ecneHWBaeT CTa6nnbHOCTb 
xapaKTepucTMK XMT 3a cneT nHepTHOCTH yma k rjinqepuHy, AOCTaTOMHofi 
aKTMBHocTM b peaKLinn BOCCTaHOBJieHMfl KwenopoAa h npeAOTBpaLneHMfl 
3aTonneHH5R aKTHBHoro cnoa nyTeM rMApo$o6i43aL4Mi/i. AKTMBHbiM enow 
o6biHHo coAep>KMT cMecb ca>KM, aKTHBupoBaHHoro yrxm h 
cjDTopon/iacTOBoro CBfl3yK>ix|ero. rnApocf)o6M3MpoBaHHbiM cjiom 
M3roTaBnnBaeTC5R nyTeM HanpeccoBbiBaHMfl Ha ra30ByK) CTopoHy 
oneicrpoAa c|3ToponnacTOBOM nneHKn, nn6o HaHeceHneM 
4)ToponnacTOBOi4 aMyribcun c nocneAyKDLqew cyiuKofi. 

OTpuuaTe/ibHbiM MeTanjinnecKUM aneicrpoA ucnoxib3yeT b KanecTBe 
KaTann3aTopa MeTarm, Bbi6paHHbM H3 rpynn: nxiaTMHa, nannaAUM, 
poAnw, HHKenb, 30/ioto u cepe6po. YKa3aHHbie Kara/in3aTopbi o6naAaK)T 

AOCTaTOHHbIMM aKTHBHOCTblO M CTOMKOCTbK) fipH pa60HUX yCflOBUHX XHT. 
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PoccHHCKHe naTeHTSi: TeKCT aoKyiueHTa 



CTp. 5 H3 6 



KaTann3BTop wcnonb3yeTCH b bhas MeTa/ina, nepHw hjih MeTa/i/ia 
PeHe*. KaTa/iM3aTop HaHOCHTC* Ha aneKTpofl XMMnnecKUM wjih 
anejapoxuMnnecKUM oca>KAeHneM hjih b civiecM co CBfl3y*ouunM. 
MeTan/iOM Penen Ha3biBaK)T nopouuoK MeTa/ina, nonyneHHbiM noane 
Bbiu4enaMHBaHHfl cnnaBa cooTBeTCTByKDmero KaTanu3aTopa c 
anKDMMHueM. MeTannbi Penea o6naAaK>T BbicoKOM yflenbHOM 

nOBepXHOCTbK) H AOCTaTOHHOM aKTHBHOCTbK) B peaKLlMH OKMCJieHHfl 

mwLiepnHa. 

MccneAOBa/iMCb xapaKTepucTMKH SKcnepuMeHTaribHoro o6pa3qa 
3aflBrmeMoro XMT. B KanecTBe nono>KMTeJibHbix anetcrpoAOB 
ncnonb30Ba/iMCb AByxcnoiiHbie yronbHbie snenrpoAbi c 

<t>TOporiJiaCTOBblM CBfl3yKDUHMM M CeTHaTbIM HHKefieBblM TOKOOTBOAOM. 

FnAPOc|)o6HbiM 3anopHbiM cjiom HaHdcmica Ha ra30ByK) CTopoHy 
3/ieKTpoAa b bhas KOHueHTpupoBaHHOM SMyribcuM cfrropormacTa c 
nocneAyroineM cyuuKoti. 

B KanecTBe OTpuqaTenbHoro aneirrpoAa ncnorib30BajiMCb cneneHHbifi 
sneKTpoA M3 HMKe/ifl PeHea h xuMMMecKH nnaTMHupoBaHHa^ HuiKeneBafl 
ceTKa. B KanecTBe TonnnBHO-aneKTporiMTHOki CMeci/i ncno/ib30Bajiacb 
civiecb, Mac. rnnqepiiHa 20; boaw 40 v\ thapookmch Karma 40. XHT c 

HMKeneBbiM aHOAOM pa3pfl>Kancfl npn nnoTHOCTM TOKa 1 mA/cm 2 b 
TeneHne 6o/iee 200 h. TunnHHa^ pa3pflAHaa KpMBafi b cpaBHeHnn c 
npoTOTunoM npiiBeAeHa Ha dpv\r.2. XMT c njiaTMHwpoBaHHofi ceTKOM 
AonycKan pa3p*A npn 6onee bwcokux n/iOTHocTflx TOKa ao 10 mA/cm 2 . 
Pa3p«AHafl KpuBa^ HMeeT aHanornwHbM xapaicrep. Mcc/ieAOBaHi/mivM 
ycTaHOB/ieHO, mto npn OKHC/ieHnn rniiLjepHHa mo>kho pearin30BaTb 
eMKOCTb 1 A n/r. YAenbHafl SHeprnjR 3afiBrmeMoro XMT oueHiiBaeTCfl b 
60-80 Bt M/Kr b 3aBMCMMOCTH ot Ha3HaneHMfl m ncnonb3yeMbix 
KOHCTpyKMnoHHbix MaTepnanoB. 3KcnepnMeHTanbHbM o6pa3eu XMT 
McnbiTbiBanc^ b Anana30He TeivinepaTyp ot -30 ao +80°C 6e3 
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\ PoccHHCKHe naTeHTbi: TeKCT jxoKyMema dp. 6 H3 6 

TeMnepaTypbi yaenbHbie MOinHOCTHbie xapaicrepMCTHKH XI/IT 

B03paCT3K)T. 

. . 5tt6nMorpa4)i/ifl | PecfrepaT . | ; cEopMyna j . PucyHKH | 
; 5 ; hpeflbiAyiMMw" AOKyiyieHT 
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PoccHHCKHe naTeHTbi: TeKCT aoicyMeHTa 

>A^I 



CTp. 1 H3 1 



(DEflEPi 



OopMynnpoBKa 
3anpoca 



Bbi6op 6a3 

flaHHblX 



RaparvieTpbi 
noncKa 



yTOHHeHHblfl 

3anpoc 



HauifleHHbie 
AOKyivieHTbi 



Kop3HHa 



CoxpaHeHHbie 
3anpocbi 



CTaTucTHKa 



flOMOLMb 



flpeflno>{<eHMP 



BbixoA 



HblH MHCTMTYT nPOMbl 
COBCTBEHHOCTI/1 

PpeAbiflyu4MM flbKyMeHT 



HHOM 



5n6jinorpa(t)HP | RecfrepaV j OnucaAne j f, PHcyHKH Jj 

N22044371. OopMyna 

1. XHMHMECKMl/l MCTOMHMK TOKA, coflep>KainMM ra30AMc}xt>y3MOHHbiti 
nono>KHTenbHbiti aneicrpoA, MeTannnMecKufi OTpnuaTeribHbM aneicrpofl c 
KaTanw3aTopoM h TonnnBoaneKTpojinTHyK) CMecb, BK/iK>HaK>myK) 
ruflpoKCMfl Kannjq, BOfly v\ cnupT, OTJiMHaK)inni?icfl TeM, mto 
nono>KHTenbHbiM aneicrpofl BbinoiiHeH H3 yma, 3anopHbiti cjiom KOToporo 
rnApoctDo6n3npoBaH ? b KanecTBe KaTann3aTopa OTpuqaTeribHoro 
3/ieKTpoAa b3^t MeTa/ixi, Bbi6paHHbirt M3 rpynnbi, BKnioHajometi nnamHy, 
nannaAHfi, poAn£i, HHKenb, 3onoTO h cepe6po, a b KanecTBe cnnpTa b 
TonrinBHO-ajieKTponnTHOM CMecu B3flT r/iMuepnH npn cneAyromeM 
cooTHOiueHUM KOMnoHeHTOB, Mac. 



qOKYMEHT 



b Hanafio 



B KOhteti 



B KOP3HHV 



FnnLiepnH 15 40 
BoAa 30 50 

TuAPOKCMA Kannfl 30 45 

2. I/ICTOHHHK TOKa HO OTriMMaK)LMMMCfl TeM, HTO HHKeneBbM 

KaTann3aTop OTpuMaTe/ibHoro aneicrpoAa BbinoiiHeH H3 HHKe/ia PeHea. 



I Byi6mv\qrpa<pya };■.:[ 




•••;Pe*epaT^j 
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